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(57) Abstract 

An oral remedy 
for rheumatoid arthritis 
and a functional food each 
comprising type II collagen 
which has been denatured 
(fragmented) under specific 
conditions. It is believed that 
rheumatoid arthritis (RA) 
is an autoimmune disease 
wherein type II collagen 
serves as the antigen. 
Because of having a high oral 
tolerogenicity, the denatured 
type II collagen suppresses 
the immune response to type 
II collagen and enables the 
prevention and treatment of 
RA. In particular, it exerts 
the effect of permitting the 
prevention and treatment 
of RA via convenient oral 
administration thereof. 
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a ... incidence of CIA (%) 

b ... Time (days) after immunization 

c ... casein 

d ... undenatured type II collagen 

e . . . denatured collagen A 

f ... denatured collagen B 
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5 &mm 

IfflKtt, «ttS-&feIIS35-y>fe**L, ^ttMy l }■? ; ^ 1 0te&• 
ttttBBWU •J'Tf- (Rheumatoid Arthritis, RAt^o) 

15 RA©»*^*=XAt4*^t#«f«*l-C^&V^, 'J>;t*ttJR (H 

LA) -DR4«U, gttft THa^M#t § I BMHIt^S !: 
aiAfcaVO^ 4 (Lancet 341, 283, 1993). Ilfia^-yv*^**©* 

M«5& h 1165 KSHBl L fc^tt £ig * 3 «d , I IS 3 v - >f > *££ 
20 ©gSt(t«0-O'e*Si:#iL6*Lt^*(J. Exp. Med. 146, 857, 1977; 
Lab. Invest. 54, 26, 1986), 

±S©jl3BK:j:*RAOft*tt»g*ife«n?*y, *?&tt**&*ife4:tt 
30 RAW*»&^*=XA»ca6t5^TH»©«g*:«« , f*ii:T?*y» 
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(J. Exp. Med. 170, 1999, 1989; J. Immunology 151, 500, 1993), 
±fBCD^{CfeOTii, ftSJESMttftntftv^ UttKrtfSteaftTv** 

S»-&lctt, RAA^CtjB&Tb^-SM^ay^ft^fe^lMi. 

tztbMfezti&o zzt\ j:y-tt«-ejao*^&a#*a!tcj:«RA 

3B*T*&»J, SP^&aiC^tcfev^Ttt, ffiM#8P«CI»«0)ttK£a 
7 U^U^r -Sifc^ $/ 3 V * £ if ft 91 1 jG z f 3. £ < > 7 u;i/¥~ f> 
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P4gp£ (CIA) 08£##fflaftfc£fctf«ft3*iT^S(Proc. Natl. 
Acad. Sci. USA, 83, 7443, 1986), LfrU CKBSXT'tt, ftlJKtSttS 
*lfellfi39-y >T*tt, C I AHg0»ffl»*ttB«>&ft&#ofcZi: 

tfiB*3ft-o*£. iifi39-y>©»p*ait#JKttK:iaL, » 
Mat sweety, (a«ittx«:7 

<fc UfiTt *ii:3V«*SnT^6(J. Clin. Invest., 69, 673-683, 19 
82; J. Imraun., 140, 1477-1484, 1988). 

*i£*Cf5fT$*lfc*@^SF*5,399,437#tCtt» IIffl*--H/-ii5 
- y > S fi P 6 i ^ 6 ft 6 U ^ T^ttBB® ife.® S 

»«ttiia35-y>ttapftM#*fcLr*ffl-e*y» RAoniS: 
- y > c&*&gtt#*+£T* * y , h ca»ft*ft -e»*tt u t m l fe 1 1 

if-fc, 7§>»BJll&WJIWCBI» , r5*» , eiIS39-'y>«:«ifll/, 

y a t > a p &git&® tt & s £ * *>wj§ t fe. 

ffl ft a P 8*Jft tf AiS. £ iliSt S £: £ i ft 1 1" 5 o 

7 c $ fe i is y - >f y x it 7 $ j mm * #n « k en 
■r s $#j T*stt £ fc 1 1 1 □ v - v y * t u r t% * 4 a p 
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#M^m^ft£»iiS37-;f n^mn b&zg 

So 

fs 0j £ hjsi- s fc to <d ft a co WM 

Iia35-y>XI4T$^«E?!l*»*»K:B»1-«**I^«ttS"ttfcII 
37-y^f(t -Gly-X-Y- (X&tfYtt7$;a 

nsnTv^*35-y>^-f©««tti 9 a (is-xixs) ay, * 

IIi35-^>tt3*©a 1 (ID s#y*7^KiK?ilrits*i, 
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£T*»ill* hZtlZZV USSt £ Z\ t T*£ Z> (J. Exp. Med. 146, 
857-868, 1977; Arthrilis Rheum. 22, 1344, 1979; J. Immunol. 124, 
5 2912, 1980&£#H8). *fc, • ffiCmjRS*lT^£IIHH7-'F>&E^ 

10 tffll^SftS. 

*» w k w * »*tt i ia 3 9 - y > a:, *tt*ff tx «7 ;u* u tt* 

6 OtUEiLfCJLol OdMJEUiO^ft^aMSn, #*L<i*6 5°CJ£U: 
T*l 5£WJ£Lfc, «fcyjJ*L<tt*-h*U-"7*&JI (#Rtf> 1 2 It!, 
20 1 5£M££) tf«JSS*l«. 

Uff*l/<tt2. 0~4. 5«^£tl& 0 7;i/*Utt*#fcl/Ttt, M 

zKM^hu^A, *«fc*y$A, hyx*y'-;i/7 

J:yff*U<i410. 0~12. otfM^sns. 
«ft, 6 5m, #£L<ttl OOtia*^ 1 5^TO±, »£L< 

ii2o«MTOi^-^^^fl^t, i i o°ca^-e3 

30 0»±, ^SU<tt2-10^11Wt^\ 
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«I»fWffltt i "e^f) o ft**3WfcLTJ4, t Kn^r>>;i/7^> : AsniG 
10 ly, ftft : Asp J Pro, M : Asp 1 Pro, B N P S - 7. ti V -At : Trp I , 

h U Ztisy : Trp i XtfTyr i &tfPhe i , 37^t-t' : Pro-X i Gly-P 
ro, x> K^nft- ifLys-C: Lysi , Yuy^y : Arg-Gly-Pro-Arg 
I , N U : Arg i &tfLys I & ZtfMm"e%&o 

im^-tfy*. 3 oruK±T*j.o i oaisua-haiaLT, «i (id s 

jJ? U 3 * y ^fc S o T & 4 1 1 S! n 5 - y > £>*f 

kc, sett mmt) tttctt«Lfc5i«i«:»*xtt*ss*6»^ s 
*k urj»3gttsnfeiiS37-y>xtt7$>'aE5iis4#*ft(cB» 

25 "f.5l!l»jT?^tt^-&fcIISn7-y> (SIT, 3*l<o ££frt!:T, 

>fjmm, mft-Uj&s <<*y%&vuvb>ry7>(mz%^Tm&Ltz 

30 Tfc«fc.^. 
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£&tfM^tfefe£tiho 3ti<oM{:o^TkL &f2<75Hi^JK*£*i 

?>?%,&bz*>, ciA©m n&m&Rxf%m&<Dn&a±&ft 

Sfc, 2 0 0 m g««te)i&iSS^*T«14IlS3^-^>5:S^^ 
8t]K#*tt!Jtft (I gGl, I g G2a&tfI gG2b) CDS 
10 4tt»»JStirv^i:*K:» ^Stt©^^ h^-f^'PSS I FN-y0fi 

MttllSD^-^fXDO. 2 2 & L < « 2 0) ^ g i: 
•V>S£©A£-B:fcl§£\ I gG 1 0M±ttit&£tlT^5^ &ii£JS 
15 £MW&Si:£tl-0^ I gG2 a&Zf I gG2 b tlT 

nfc. sic, fcmJ&^A v*jyz*&z> i l - i o©ji£tfii&£*i 

it^xmim & if » & < , S^-e* 5 4: % x. r o § . 
30 n?-y>*£J«3'&*£i:fCj:y, Kfi(t»»Cj»«ttIIffl35-y>«:* 
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*s*rt»j:^. ttz* im?7-7>z$%t$>mm mm. m 

(WAtf, SHI?* 5£<hfcT*tS 0 

#891(0 RAte*»ltt\ ±!E0«ttIIg:i5-y>&#&J«£fc*'&*> 

fcurtt, snai m> mag. m, 

-7,, s/aar, t>-i>-;w t**mj>, Bira^v-fe 

fllAtf, 1 BSU0.05A*g'-5g/kgflcM*i:5S5*l, 1 

t^vbibx, RA©»*a^i»c^rffl&*iBtt*fi -(xttAift*tf) 
i:urt$ns. ±ai/feiia&a»*«iPOfc!i, tiffins 
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aR^KS^ii:^**. lot, #8&J!(C«fc*itf, R Aco^RSfc 
P JS& K J: U R A (Dfem • ^Rfr £ H h Z t ftT* £ » ffiMttfio K 

& m it z ti <b <d m \z m £ £ n s *> o x it * v > . 

SMI 

vi/temmnv-tfyoz^ymmm (pH3. o) 65rr*i 
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mm 2 

5 (M; 1 nig /ml) , 5 0°CT*3 0 MM Ufc. ZtltZ h U^>> 

(TPCK-Trypsin, SigmaftgD fcfll;t(IIS!:3?-tf UT 2 %), 3 7 
tJlBWDflUBS-frfe. *0T, 1 2N HC 1 %»»LTpH3. OKU 
8U 4r(CT lMSLTiPS§£j££^it£ttfc, PSMii 
(Centriprep3, 7$3>tt«) **TV\ IIS3 5-<F>©*«J»r*&tf 

15 CIA (39-^>SliyttM«jfe) %gfflfMftft (1) 

DBA/1 7 HWOS/***tt39-y>A, B&tf 

C0 1 0mM^x>8»» : 2 0 0 /xg) SrJWJ: 

BTfcTiSAa-frfc. o BBiz*mmm^y->fyt7u4 y f%±t 

20 ^a/tvh-eMb, %\Z2 l HUC*«ttllfi=i7-y>i:7n>f >K 

2 0 0 /zg (Jt«W) , 10mMn>l (*f,$0 fcl&ASitfco 
25 #$tf)C I A|8£B#£Jfc*fcU Mann-Whitney u|WB*ffofe. -£0^ 

Mt!il»e»tl4^^\ fH37-y>A, B&tfCtCfcHTttC I 

30 0 c Ctr3 O^fSIJnaL, a 1 (II)WJ^7f- Kil© 3 U o 
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5 SI 



10 



tt K • K 


C I A^5EBi:(¥^±SD) 




4 1. 9 ± 5. 1 1 4 




4 8. 3± 1 1 . 1 b 




4 8. 3 ± 9 . 1 b 




34. 1±6. 7 0 




3 3. 2± 5. 8 0 



a:p<0. 02, b:p<0. 005 

20 

C I A38£«HMtttt (2) 

DBA/ 1 *-7**lCfcffi 3 1 Hif^'b 1 h U l£*»=i^- 

25 y>AfttfB0*«l^»*fcfifc«* (4%) LT^gSLfc CIA0 

30 #Ptf)C I ASS&ip (%) &«*BrtJCJt«U» Mann-Whitney ufcjg 
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zn^tz. *<M&sk%mi£fit. ci Am® (%) 

^ ©HR tc ^ T , ^ & < t» M« jfeff II 1 £t±©ft * - oT* t» B«) 5 4: 
#T**lofc<fe0*C I ASi$ (%) fcLfc. 

5 nc^sns^t:, *«ttiisn9-y>, gtt35-y>A&tf 
Btcfe^rwt (p<o. o i) (cc i Ac7)^3E«aij$^ x KttJ&^&a 

o**«ftffiJi:*JKtttt»<» Kfctf- l/-7*JB^TiilS&*#TK: 
gttiiS37-y>g»«!-»tc«fc&c i AHMMM^ (&^*©1£1P) 

15 DBA/1|7^XCM7 B|}O2/S*«tt35-^>B00. 2, 

2, 2 0&tf2 0 0 A*g (rati* 1 OmM*x>«*tt) £*BJ:ytf» 
TKT!RA&#Ofc. 0 HBC**ttIIffl35-y> (2 0 0/zg) £7 
DOK^7^/t> h (D IF 00^) t'Ml, HK21HBC* 

mmm^y-fy (200^) t7D^>K^7^aA>h cd 

20 IFCOg) T'M^SUT, -eCHJBtPlOC I A»ffi©*-f 

25 fSg»fti:«\ H«5^©S« (£©ttft) &fSi:iot^rh{:0~ 

£©f!l£ (%) -efty, Mifc*a£L&J£fe£!tu 

30 02&tfEI3K:jj*$ft*J:?C, *fR8 (BPS. «ttn5->f >B 
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St. 0. 2 g©aCtt39-y>B*KAS-&fc»-&K:«4, 2 0 0 m 
g fcftA3ttfe*£fcftS*K:» C I A0»£ffi»Xtf»ffiJ£<8«£©-k 

io #*^u<m> assnfc. 
line 

r-f-n/CXK-rCT&H^fc. W5» 1 gGtf)1t7>?9* I g G 2 a 4: I 

20 TjBfi (Th 1*4 7) <7)ji£-f 6 I FN- y fc«»fc0MStf **. t 
fcfc*u WSOajR^^-rSilM^WI gG2 ag£*0)teTtt, Mfftft 

25 finyigggat 

B@) £tOfe^9;*&tfft!i^9*fr6SMLU Ail4»abfct» TIB 



30 
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E L I SA{C«fc£ I g G^ZHZ^MM 
7V- h (Maxisorp, NUNCjg) CX&miMuy-fy 
(5/ug/*x;i/) SgfSt, PBS-TweenWlfctC, 1 
S#RLfc^9;*0)Jilill&ilI;tfc. PBS-TweenWl, 

Gl, ^x"i77>IgG2a N Xli^'i'Xl gG2 b, fBfftfcZYMED 
ft) fciHAfc. PBS-Tweent'lHU -E-cDt&fcSJCM (A?=- 

ho7i;-;i/2'j>i, m^t^S^) ^nAfc. 3 0«it, 5N 

NaOH£in2.T\ Kft&{?Jh31$\ 4 0 5 n mfc SIS 
10 Lfc. 

(bps, ^tt3 7-^*>B^>i{ciMWi:, 

1 HBciia37-y>-eftaLfcKK*) -en, ugi, igG2a 

15 MI gG2 btfjg££*lT^fc. H25.t>*3(C^1-C I A 

afMCtt^TW&frtC, IgGK I gG2 a&tf I gG2bfl>«4#» 

wan-cufe. ^onsnii. ®2&t;3{c^tc i a^iiw^i 

*fc, m^y-fyB 20, 2XttO. 2 g*»AS*fe»*K: 

tt, ^Hstcjt^r, i gG i ©a&tt»«ianTv^^ofe. ig 

2 a* g fclRAS-efeS^fl) IgG2aWlgG2 b tf)M£<D#J$J£>fIg 
25 tt, 2 0 0 jet g AcStfcS^tHiST'fe Ik H! 2&tf3 C^"t*C I 

Ztl*>(DZhfr>b, ffin7->f>B©2 0, 2XttO. 2//g (if#{C, 

o. 2 fig) n#t.o)m&mfrfi>, mmmmmzmzt&t 

I g G 2 aRXfl gG2 b<0S£*#ffiI*&fc^ 
30 SfctCtt, «tt35-^>B©2 0, 2X1*0. 2At'g©i8:#tt, IgG 
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S tKKM&& g & £ WJt h Z t it ft H 4: ^ 9 * £ 1" £ . 

*K*-ea:, ut»&*i-o>*im h*>r:/ (ifn 

TGF-^IL-1 Olijft&££ (»«ltt) 
•ffcfcS^StlT^SCJ. Exp. Med. 179, 15617-15627, 1994). 

mmmmso^mtmmc, dba/i 7 awos/ 

15 S*gfS3 5->f>B0><K 0. 0 0 2, 0. 0 2, 0. 2, 2, 2 OS. 
tf2 0 0jttg£#&J:y*H»TKT!ftAS1tfc. *LT, 0BItC*«tt 
(1 0 Ojttg) i:7.D^>K^7^a;1>h (D I FC 

20 9 6 5t^L/- h (FALCONS!) ICjfgL-fc (1X1 O'/^Ub) . 

&Vx.)lKM&Lffi%t& (X-vivctfO, BIOWHITTAKERM) fcJn*.* SfcKIIg 

; 5 0 0n/mD 5%C0 2 MTT' 
3 HRflJ&*U **±» £#fc„ 

25 JD-fr-fC3>*^/tU>A 5^g/ml) £»0TgltU 

•»> K-f EL I S A(Cj:51M hft>r >fllfflg 
30 71/- MMaxisorp, NUNCS8)C8t"?tf;*1M h > • 7 y n- 
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yfcfc (ffiTtfX IL-lOtt*: JES5-2A5, jii^^IFN- 
yftft: RA-6A2, ^"f iltPHABMINGENH) Zu-tJ y>f (50/z 
1/Vx.Jl/) U PBS-TweenCT»U 3 % B S A#0 P B S - 
Twe enCT7ny#Lfc. ^LT, aS#f?Lfe±!B0*HU:if 
5 X.fc 0 

PBS-.TweenCWUfctC, Lfeft-? 
h*4 > • 9? M^n-^fitffc (trCV^Z IL-lOttft: SXC-1, 
fcTOT, I FN-yfiift : XMG 1 . 2, l^f tlfcPHARMINGEN§g) 

10 PBS-Tweea»lfefC 7lfS?>ft7;i/*'J7*77r* 

-if (Z YMEDS?) fciOAfc. IICPB S-Twe e n»L, £0 

6 0#»ttf£> 5N NaOHJMt, £{?Jl:£i+, 4 0 5 nm 

cfettsBM&g&aiijeu i FN-yxiii l- i oo)m±mzm%btzo 

15 Mm («tt35-y>BS#«0) KIWI'S IFN-yXttIL-10© 

*2 





I FN- y 


I L- 1 0 


2 0 0 


A 1 


i 


20 fig 


1 


I 


2 fig 




T 


0. 2 p g 




T t 


0. 0 2 fj. g 




. T T 


0. 0 0 2 ^ g 




T 



1 1 : *tmv:*iLzyifi>tittzm&ft&mzti&o 

30 - : #!HC#LTJ£*ffBa6*ia:^. 
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ii:ttU:I^C!t a^-^CSfcl-SU >^«tf:an=-fc#fc 
■j? * J: »J L & U & I IS 3 7 - ^ > i: & C 1/ fc»#tc It. 
IL-10CO^tlt £tt35-$*>B0>O. 0 0 2, 0. 0 2, 0. 

.fe^r-rs 1 l — 1 oam&ff&misti-cvtz. mz % 

0. 2XttO. 0 2 ju. g fcftA3tffc-79*J:y*»0fc'J >A#znm 

3d«tt*a)tttt*tfcWT*fc«)K:» 10mM^x>S*I« (pH3. 
0) KUSfcHSii?— F>*0. U 0. 3&tfl. 0%fc«e4J: 
^CJMfU 6 5t2 0m 1 0 0°C 2 0#W&tf#~" h # U — ^ ( 1 
2 0°C2 0M) ©HD»«ttfeffV\ ft?>nfc«tt**«ft*»C#Ufc. 
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